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RESEARCH MEMCRANDUM

ANAIYSTS OF V—g DATA OBTAINED FROM
SEVERAL NAVAL ATRPTANES

By James O, Thornton
SUMMARY

Composlte envelopes of V—g records obtalned in training and oper—
ational flights with the F8F-1, SB2C-5, F6F-5, F4U4, and TBM—3 airplenes
are glven and compared wlth 'bhe deslign envelopes. In addition, the
records from the F8F—l, SB2C-5, and FEF-5 airplenes are analyzed stebls—
tically to show a va:ria:bion of large values of acceleration and alrspeed
with tims,

INTRODUCTION

The loads encountered In flight mmst be known before an efficient
airplane design 1s possible. For msmeuverable alrplanes, these loads
vary with the aserodynamic characteristics and type of operetion. Since
V—g date can furnish the experience of previous alrplenes on similar
missions, the poeslibllity 1s suggested that flight loads may be predicted
Prom the enalysls of such records. Work of this nature has been carried
on for the last few years in thls country and sbroad, a recent example
of which is given 1n reference 1.

V—g records supplied the NACA by the Bureau of Aeronasutics in 1948
and 1949 heve provided additlonsl material. These records are analyzed
gtatistically 1n this report to show the frequency of large values of
acceleration end elrspeed, and results sre campared with the deslgn
requirements.

 UNCLASSIFIED
\ s NCLA



MID-X

RACA RM IL9L13
SYMBOIS

maximm positive or negative acceleration increment
on V—g record, g units

Indicated alrspeed at which maximum positive of
negative acceleration increment on V—g record is
experienced, miles per hour

maxlimm indicated airspeed on V—g record, miles
per hour

standerd deviation of frequency distribution,
reference 2

acceleration Iincrement corresponding to Vm, g mits

average velues of frequency distributlons of Vpay,
Onyoys and Vo, respectively

probablilty that meximum acceleration Increment
" on V—g record will exceed a given value

probebllity that value of meaximum acceleration incre—
ment on V—g record will occur in a given interval

probability thet maximum indlicated airspeed on
V—g record wlll exceed a given value

probability that value of meximum indicated airspesed
on V—g record will occur in a glven interval

total flight time, hours
average flight time per record, hours

coofficient of skewness of frequancy d.istribution,
reference 2

coefficient of kurtosis of i‘req_uency distribution,
reference 2

midpoint of class interval of frequency distrlidbution

number of classes in frequency distribution
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SCOPE OF DATA

The data a.va,ilable for anslysls consisted of V—g records obtained
with the F8F—1, FEF-5, FLU-4, SBC2C-5, and TBM—3 airplenes. The FE8F-1,
FEF-5, and FlLU—lL alrplenes are single—place fighters; the SB2C-H is a
two—place, low-midwing dive bomber; and the TBM—3 airplane is a three—
Place, midwing torpedo bamber. All airplenes are single engine and ere
carrier—based types. A few pertinent details are listed in the following
table:

Stick—=force
1ane Grose i:;gi'ﬁ;f requiremsnts, 1b/g
drp weight ot (reference 3)
(30) ")
Mintmm Maximim
F8F-1 9400 9350
F6F-5 12500 12300 3 &
FLO-L 12500 11600
TBM~3 15500 14500 7 28
SB2C—H 15550 14200 3 13

Sufficient records were aveilable on the F8F—1, SB2C-5,
and FEF—5 airplanes to mske a statistical anslysis. The distribubtion
of flying hours on these records is shown in figure 1 where the flylng
time per record is plotted against number of records. In additlion to
the data of figure 1, 35 records wore furnished on the FYU-4 airplane
and 45 records on the TBM—3 airplane.

Pogbwar fleet sguadron operations of Attack Carrier Air Group 11
provided & common source of records obtailned with the F8F-—1, SB2C-5,
F6F—5, and TBM—3 airplenes. Operatlons carried out by each alrplane
were as follows: F8F-1, diving and dive pull—outs, gunnery runs, roubine
squadron operations; SB2C—5, dive bombing, gumnery runs, rocket rums,
bombing and simmlated abtack; TBM-3, night operations and glide 'bombing,
and F6F—5, bombing rocket runs end simulated attacks. Some SB2C—5
end F4U-4 recards were obtained from the Naval Alr Training Station
at Jacksonville, Fla.

Wertime operations were limited to 76 records from the FEF-5 airpleane
and 8 records from the FiU-4 airplans obtalned in the Pacific area
in 1945. Operations carried out were as follows: F6F-5, combat air
petrol, gunnery, and simulated combat; FWU-L, strafing enemy installations,
gunnery practice, and simmlated combat.
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METHOP AND RESULTS

Camposite diagrams, or overlsys of the V—g records by alrplane
type, are glven by the irregular solid lines in figures 2 to 6. Since
1t was not possible to determine the alrplense weight at which these
acceleretions occurred, the assumption was made that they apply to an
average weight at take—off. The dashed—llne limit-lcad—Ffactor curves
shown 1n these figures were hased on thls assumption.

Although further' study of the V—g records from the FhU—k
and TBM—3 alrplanes was prevented by limited data, en analysis of records
from the F8F-1l, SB2C—5, and F6F-5 airplanes was made to determine
V—g "flight" envelopes and the frequency of large values of accelera—
tion and alrspeed. Figures 7 and 8 are sample V—g records showing the
values which were read. For the SB2C-5H airplane, seven values were
read from each recard: these were the maximum positive acceleration
increment &n,.. &and the ailrspeed at which 1t occurred V. ; the

maximum indicated airspeed Vpnx &nd the acceleration at which it
occurred &n.; asnd the maximum negetive acceleration increment Ay,
and the airspeed at which it occurred V. ; and the flylng time repre—
sented by the record 7.

Records from the F&F—1 end FEF-5 sirplenes differed from those of
+the SB2C—5 airplane In having two peaks of positive acceleration. The
low—epeed peak was caused by mancuvers started below the maximum level—
flight speed of the alrplane, while +the high—speed pesk was caused by
dilving to some excess of speed and pulling out of the dive. In order
to treat these pesks separately, nine values were read, the last two
being the maximum accelerstion Incrememnt in high-speed flight and the
alrapeed at which 1t occurred.

Tables I to IIT show each value of acceleratlion and alrspeed
arranged in a frequency distribution. In order to smooth and extend
these data to obtaln the accelerations and alrspeeds expected as flying
time increases, Pearson type probablility curves were chosen by the
methods of reference 4. Essentlally, this consists of computing the
firest four moments of the data sbout the mean and matching these moments
with the moments of a Pearson frequency distribution. The perameters
involved are the mean value, the standerd deviation o, and the statie—
tical coefficlents cx.3 and %, . These curves glve the probabllity of

exceeding & given value of acceleration or airspeed on a V—g record and
are used in drawing V—g flight envelopes..

Details of the comstruction of the flight envelopes shown in fig—
ures 6 to 8 are discuesed in references 5 and 6. These envelopes are
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camposed of segments which will be exceeded, on the average, once in
the stated nmumber of howrs with equal chance of being exceeded in any
range of the segment. In figures 4 and 6, four segments are used to
enclose the area: low—speed poasltlve maneuvers, hlgh-speed positive
maneuvers, meximum alrspeed, and negative acceleratlons. Each envelope
is broken off on intersection wilth the curve of Cp .

The comstruction of an envelope segment of meximum airspeed 1s
parallel to that of the other segments. In table IV, the occcurrence of
a meximm value of airgpeed on & V—g record and the fact that the value
occurs at a particular acceleration are consldered to be lndependent
events. As such, the probabllity P of a maximm value of airspeed
occurring in a given interval of acceleration 1s the product of the
geparate probabilities and 1s equal to T/]st‘ as explained in reference 5.
In symbols, this is

= o
P-PAnZPv-}ﬂ‘

where all values are avallsble except ZPy. The corresponding V.., is
found by reference to the probabllity distribution of V...

Figures 9 to 12 are probeabillty curves transformed by multiplying
the reciprocal of the probebllity by T +to glve the average time
required to exceed maximum values of alrspeed and acceleration. In
these figures the probghility is that the given value wlll be exceeded
once in the specifled intervsl of time. The ordinates of these curves
are the average numbers of flying hours in which an airplane willl exceed
the stated value once; or 1f large numbers of airplanes are considered,
the ordinates become the sum of the flying hours of a group of airplanes
in which, on the average, one airplane will exceed the stated value once.
The design l1dad factors 1n these figures are based on an average weight
at take-off. Negative ultimate load factors were not included since
they were not critical. Crude statlistical tests show that in most cases
the error due to sampling 1s less than 5 percent of the alrspeed and
10 percent of the acceleration.

Figures 10 and 12 compare the loading obtalned in low—speed meneuvers
with that obtained in high-speed maneuvers. A more general curve giving
the time to exceed a value of acceleratlon regardless of the mansuver
in which it was obtained was found in the followlng manner: Since a
maximum velue of acceleration incremsnt on a V—g record msy occur in a
high— or low-speed range (but not both), these evente are exclugive, and
the loads due to elther were obtained by teking the sum of the separate
Probabllities. In terms of time, this is
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- TlTE
Tl+T2
where the subscripts refer to high— and low-speed maneuvers, respectively.

The average ratic of airplenes which will exceed the design ultimate
load factor to all airplenes flying is shown for glven periods of time
in Pigures 10 to 12. These ratlos are fixed by T/h, where h is the
average time to reach ultimate load factor, and are a result of the
failure rate set by the choice of ultimste load factor. ILosses are not
exactly determined, of course, because flnding h involves extending
the original dsta to the ultimate load, and because alrplanes msy not
fail at the design wltimaste load. o S ]

Accelerations end load factors based on the normeal gross wolght are
shown in figure 13 in order to compare the F8F—i, SB2C-5,
end FEF-5 alrplanes.

DISCUSSION

Since & V—g record cbscures values of acceleration and airspeed
thaet are not a maximum, a total count of these obscured values cannot
be made. Figures 9 to 13 therefore give the average time in which
meximum values on 8 V—g record are exceeded rather than a total fre—
qguency of exceeding given values. The difference 1s not significant
for large values, and results given in these figures are sald to apply
to individual occurrences of the large values. The results, however,
represent a set of operational conditions that only existed when the
records were taken. The effect of small changes in these conditions
has not been determined, but a gross change would, in all likelihood,
give different results.

The application of statlstical methods to maneuversgble flight date
is sometimes objected to on the grounds that maneuvers are arbitrary.
The data in flgures 9 to 13, however, show regular trends with time,
indicating that while the Intent of an individual msneuver may be arbi-
trary, the accelerations and airspeeds obtalned in practice are random,
end consequently respond to statistical treatment.

Since the events are random, the frequency of an event does not
tell when 1t may occur. It is noted in figure 4 that the maximm values
of the composite diagram exceed the predicted envelopes 6r asny reasoneble
extension thereof. Figure 10, for example, indicates that the large
acceleration in figure %4, which has occurred in some 5000 hours of
flight, is only exceeded on the average every 20,000 hours. Apparently
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then, an airplane can obtain the lergest loads in its early hours of
fiight. In this connection it is shown that the position of these events
within a given period of time 1s not fixed; and that the event may

occur first, last, or in the middle of & period of time, depending on

the starting point from which time is measured. The thing that does

not change is the average frequency which in this case is one event in
20,000 hours.

Although the average time in which limit load factor is exceeded
has been used on occasion as a measure of the l1ife of transport air-
planes, the average time in which ultimate load is exceeded is = more
appropriate measure for meneuverable airplanes. It is seen in figure 13
that a maneuvereble alrplane can exceed its 1imit load quite eaxrly with-
out exceeding its design ultimate load in a reasonsble time. For pur-
poses of discussion, therefore, a figure which mey be taken to compare
the safety of maneuverable alrplanes is the average time in which the
design ultimate load is exceeded. On this basis, figures 10 to 12
indicate that the F8F-1 and SB2C-5 airplanes have practically identical
service lives while the F6F-5 airplane has & shorter service 1life by =
factor of approximately 50.

Ordinarily the loading experienced by a maneuversble airplene would
be expected to depend on its maneuverability as measured by stick force
per g. However, other factors beslide stick force per g are evidently )
important. This fact is indicated by the F8F-1 and F6F-5 silrplanes
which obtain accelerations end airspeeds with different frequencies,
although they have g@bout the same stlick force per g.

CONCLUDING REMARKS

The snalysis of V—g dete obtalned in maneuvers indlcates that large
values of acceleration and sirspeed sre random and can be subjected to
e statistical snalysis. Since the 1imit load factors of maneuversble
girplanes are exceeded 1n a relatively short period of time, the design
wltimate load factor is a more appropriste level on which to base the
safety of maneuverable airplanes than the limit load factor. It zppears
from the date that other factors beside stick force per g have an
important bearing on the accelerations that are experienced.

Langley Aeronautical Laboratory
National Advisory Committee for Aerocnsautics
Langley Air Force Base, Va.
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TABTE T

FREQUENCY DISTRIBUTIONS AND PARAMETER VALUES FROM F8F-1 RECCRDS

" Positive sccelerabions Positive accelerabtions
in level Flight in dive pull—outs
Arlma:x: Fre— Yo Fre— oo, Fre— Vo Fro—
(a) quency| (mph) |quency] (e quency| (mph) |[aquency
1.0 — 1.k 2 [195 — 209 1 0.8 — 1.1 k [325 — 334 3
1.5 — 1.9 5 210 — 22k 3 1.2 —1.5 1 |[335 — 34k G
2.0 — 2.k T | 225 — 239 3 1.6 — 1.9 6 |345 — 35k 2
2.5 — 2.9 5 | 2k0 — 254 8 2,0 — 2.3 8 [355 — 36k 2
3.0 — 3.4} 13 | 255 — 269 8 2. — 2.7 12 365 — 37h 5
3.5 — 3.9} 17 270 — 28| 21 2.8 —3.1| 13 |[375 — 38k 8
.0 — k4| 30 |285 —299] 13 3.2 —3.5| 1% |385 — 394 T
k.5 —4,g| 17 |300 —31k| 22 3.6 — 3.9} 12 [395 — 40Ok} 10
5.0 — 5.4 26 | 315 — 329 2L k.o —-4.,3] 21 |hos — 3k 1k
5.5 - 5.9/ 19 [330 — 3k| 18 k.t — 47!l 12 415 — h2k} 15
6.0 — 6.4} 13 345 — 359 12 k.8 —5.11 20 (hes — 43k 23
6.5 — 6.9 L } 360 — 37k 7 5.2 = 5.5 10 [hk35 — LLki 12
7.0 =Tk 1 |375-389) 9 [|5.6—5.9] 5 |5 —k5kl 22
g.5 — 7.9 0 | 390 — Lok L 6.0 —6.3] 1% {455 — k6| 1k
.0 —8.k G | 405 — 419 3 6.k — 6.7 T 1465 — L7y 15
8.5 — 8.9 1 | 420 — 434 6 6.8 — 7.1 3 {75 — h8h 8
435 — 49 1 T2 — 7.5 1
Anp . = E.h8 Vo = 318.0 Onpee = k12 Vo = k2r.k
g = 1.30 o = 8.0 o = 1.hh o =733.95
ag = —0.22 a3 = 0.29 o3 = —0.02 og = —0.6h
Cth = 3,11 0’1!_ = 2,81 d’-l- = 2.38 a.l[_ = 3.02




TABIE I.— Concludsd

FREQUENCY DISTRIBUTIONS AND PARAMETER VALOES FROM FEF-1 RECCRDS — Conoluded

Hegative acopelerations

Maximum velopity

Ay Tre— Vo TFre— Voax Fre— An Fre—
(2 quency (zph) quenqy (mph) quenay quenqy
0.0 — 0,1, I :1:20 169 3 308 3&6 1 (=0.4) =~ (-0.,1) i
2= .3 3 3 -1 5 337 -3 0 0, = .3 2
b I 186 ~ e% 13 314-5 - 353 1 Ao—- T 4
- g 209 ~ ol - 363 0 L o- 1 g0
b= .9 232 - 254 25 3@1 1 l.2 - 1.5 16
1.0 = 1.1 32 255 — 277 36 3@ 3 1.6 - 1.9 13
1.2 = 1.3 19 278 - 300 18 ~ 350 1 2,0 = 2,3 15
lh =1.5 a1 301 — 323 5 390 — & 2 24 - 2.7 6
1.6 — 1.7 1 agh — 36 8 Loo — 0 28 - 3.1 2
1.8 - 1.8 17 3y - 369 10 - b1y 5 3.2 = 3.5 11
2.0 —2,1 13 370 — 392 5 - bop 9 3.6 — 3.9 b
2.2 — 2,3 5 393 — L1 k kot — 435 n 4,0 ~ k.3 10
2.4 = 2.5 3 b6 = 2 436 — 4Lk 5 by — ket [
2,6 — 2.7 2 439 ~ 461 2 45 — I53 23 4,8 - 5,1 4
2.8 - 2.9 7  hfiz — LBy ) hoy — LE2 19 5.2 — 5.5 1
3.0 = 3.1 2] he3 — I 32 5.6 — 5.9 1
3.2 = 3.3 1 tg - 2k 6.0 — 6.3 3
- 489 5
k90 ~ 498 8
499 — 507 3
508 — 516 1
817 = 5 0
526 -5 0
535 = 543 0
~ 552 1
Moy = 1,46 v, = 27L.1 Viax = 454.0 Sypey = 2,11
o= 0.65 a = 6501 a = 30,86 o= 1.46
a3 = 0,375 g3 = 0.92 a3 = 0.5 Og = 0.42
o =3.08 o, = 3.T0 Oy = 5.17 o, = 2.35

oT
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TABLE IT

FREQUENCY DISTRIBUTIONS AND PARAMETER VAIUES FROM FEF—5 RECORDS

Positlive acceleratlions Pogitive acceleratioms
in level flight in dive puli—outs
Ann:ua:z Tre— vo Fre—~ Anm Fro— vo Fre—
(g) quency| (mph) |quency (&) |guency| (mph) iquency
1.0 — 1.3 8 1135 - 149 1 0.5 — 0.7 1 | 235 — 2k9 1
1.4 - 1.7 L 1150 — 164 0 8 ~-1.,0 0 | 250 — 264 o]
1.8 —-2.1 Y 165 - 179 o] 1.1 — 1.3 3 | 265 - 279 1
2.2 — 2.5 9 [180 — 194 1 1.4 - 1.6 0o | 280 — 29k 6
2.6 —2.9| 13 (195 — 209 1 1.7 — 1.9 3 | 295 — 309 L
3.0 ~3.3| 15 |210 —224] 10 2.0 — 2.2 9 | 310 — 324 T
3.4 —3.7] 13 |225 — 239 9 2.3 — 2.5 6 |325 — 339 6
3.8 —k,1| 19 |240 —254 21 2,6 — 2.8 7 | 340 — 354 13
2o =L,5| 22 |255 — 269 17 2.9 — 3.1} 13 | 355 — 369 5
k6 —4.9] 13 |270 — 284 25 3.2 — 3.4 10 | 370 — 384 8
5.0 —5.3] 11 | 285 — 299 6 3.5 = 3.7| 13 | 385 -39 5
5.4 — 5.7 7 | 300 = 31| 22 3.8 — 4.0 13 | 400 — k14| 15
5.8 — 6.1 8 |315 —329| 12 k1 — 4.3 5 | 415 — 429| 13
6.2 — 6.5 2 {330 — 3Lk 7 L.k — 4.6 6 | 430 — 4k 12
6.6 —6.9] 3 3455 —-359] 9 || 4.7 —Y4.9| 7 |4¥s5 —1h59] 8
360 — 3glgp 3 5.0 — 5.2 5 | k60 — L7k 5
375 - 3 L 115.3=5.5 3 |Lk75—-1489 1
390 — 4Ok 2 5.6 — 5.8 1 | 490 — 50k 2
405 — 419 o] 5.9 — 6.1 2 | 505 — g o
420 — 43k 1 6.2 — 6.1t 3 | 520 — 534 o]
6.5 — 6.7 1 | 535 — 549 1
6‘8 — 7-0 l
7.1 - T.3 O'
7-l|' f— 7.6 0
TeT — Ts9 1
&n = 3.85 Vo = 285.43 Anpo = 3.65 v, = 387.22
o = 1.33 c = k7.39 o =1.29 o = 57.60
ag = =0.12 a3 = 0.30 a3 = 0.49 az = -0.16
Q, = 2.56 o, = 3.10 @ = 3.38 o, = 2.h7




TABLE II.~ Concluded

FREQUENCY DISTRIBUTICNS AND PARAMETER VALUES FROM F&—5 RECORDS ~ Concluded

Hegative acceleratlomns Maximum veloolty
mhax Fre— vo Fre— vmaz Fre— mv Fre—
(8 quency {uph) quency (ugih) quency - (e quexcy
0.2 = 0,3 1 100 — 114 1 235 — 2o i (0.4} — (-0.1) 1
A= 05 1 115 - 129 0 250 — 26L 1 0 = .3 ol
b= .7 6 130 — Lk 2 265 — 279 1 do=- T 15
B~ .9 1 145 — 159 1 280 -. 26k L S - 1 iz
1.0 -21,1 25 160 — 17k 5 295 — 309 9 1.2 -~ 1.5 :Lg
1.2 ~ 1.3 25 i 5 310 — 324 ik 1.6 - 1.9
1.k -1.5 19 150 — 20k 16 325 - 33% 5 2.0 - 2.3 15
1.6 - 1,7 5 205 ~ 219 17 30 ~ 35k 21 gl - 2.9 9
1.8 -1.9 1 220 — 23h ag 355 — 369 n 2,8 - 3.1 16
2.0 - 2,1 1k 239 — 249 14 ggg - 384 1 3.2 — 3.5 10
2.2 — 2,3 9 250 - 26L 16 - 359 3 36 - 3.9 B
2.k —2.5 7 265 = £79 L oo - Jak 15 4,0 - k3 11
2.6 —2.7. 3 280 — 2oL 9 s -~ 10 LYy ~ L7 3
2,8-2.9 2 295 — 309 8 430 = pore] LB - 5.1 2
3.0 — 3.1 b 310 — 32k 12 b5 - 9 5.2 = A5 3
3.2 ~3.3 1 325 - 33 2 160 - 1;39 7 5.8 = 5.9 0
3.k -3.5 0 340 - 3 5 ks - h £.0 — 6.3 0
3.6 - 3.7 1 355 — 360 i 490 ~ 50k i 6.4 = 6.7 0
370 — 384 3 505 - 519 0 €8 -~ Tl 1
3d5 ~ 1 500 — 534 1 '
koo - 1 535 — 549 1
k15 -~ 429 1
430 — 4k 2
fop e = 1,55 Vo = 25401 Vpgar = 384T &n = 2,07
G = 0.64 o= 62.27 T = 59.2 u-l.ﬁ
03-0.7’-} ag = 0.66 ay = 0,02 ag = 0,
@, = 3.15 @ = 3.25 %, = 2.29 oy, = 2.7

ETIAT WS VOVN
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TABLE ITL

FREQUENCY DISTRIBUTICONS AND PARAMETER VALUES FROM SB2C—5 RECCRDS

Positive acceleratiom Negatlive acceleration
Anmax Fro— Yo Fro— ADI[IBI Fre-— vo Tre—
(g) guencyl (mph) |quency (g quency (mpn) [quency
0.9 -l'i 1 220 — 266 2 0.0 - 0.2 1
102 - l. l T - 2 3 0 -3 - .5 3
1.5 - 1.7 0 |27k — 230 3 b6 —- B 8
1.8 - 2.0 o | 281 - 287 0 9 - 1.1 L
2.1 — 2.3 2 | 288 — 204 3 1.2 — 1.k 10 |150 — 162 2
2.4 - 2.6 0 | 295 - 301 4 1.5 = 1.7} 1 |163 - 175 1
2.7 — 2.9 1 302 — 308 2 1.8 —2.0] 13 {176 -1 1
3.0 — 3.2 k¥ 1309 - 315 T 2.1 — 2.3 7 1189 — 201 1
3.3 — 3.5 3 |316 — 322 6 2.4 — 2.6 Y 202 - 214 3
3.6 — 3.8 7 |323 - 329 6 2.7 — 2.9 1 215 — 227 1
3.9 — I,1 6 ]330 — 336 6 228 — 240 6
k.2 — 4.} 6 {337 — 343 5 2k1 — 253 3
4.8 - 5.0| 11 {351 — 357 3 267 — 279 5
5.1 ~5.3] 6 1358 -364| 4 280 — 292 9
5.4 — 5.6 0 }365—-3T71 3 293 — 305| 3
5.7 — 5.9 2 1372 - 378 1 306 — 318 g
6.0 ~6.2f 1 [379-385| 1 319 ~ 331
6.3 — 6.5 2 332 — 344 5
6.6 ~ 6.8 L 345 —~ 357 2
6.9 -7.1] O 358 - 370 1
7-2 — 7.14' 0
T — TeT 0
7.8 -~ 8.0 o]
8.1 — 8.3 0
8.4k ~ 8.6 1
oo = k39 Vo = 327.30 onp o = 1.53 Vo = 277.6
o = 1.36 o = 27.10 o = 0.60 o = 19.00
ag = 0.07 ag = —0.3% ag = —0.26 a3 = ~0.58
ay = 3.72 )= 2.65 oy, = 2,49 oy, = 3.91




FREQUENCY DISTRIBUTTIONS AND PARAMETER VALUES

TABLE III.~ Concluded

FROM SB2C~5 RECORDS —~ Concluded

NACA RM 1OI113

Maxlmum veloclty
Viex Fre— Aoy Fre—
(mph) quency (2) quency

270 — eg9 1 0,0 — 0.2 2
280 — 289 0 3 — .5 1
290 — 299 2 6 - .8 2
300 - 309 3 9 - 1.1 7
310 — 319" 1 1.2 — 1.4 L
320 - 329 T 1.5 — 1.7 2
330 - 339 1 1.8 - 2.0 6
340 —~ 349 11 2.1 — 2.3 1
350 — 359 9 2.k — 2.6 7
360 —~ 369 15 2.7 — 2.9 5
338 - 379 8 3.0 — 3.2 1k
380 ~ 389 h 3.3 — 3.5 2
390 — 399 3 3.6 — 3.8 5
3-9 - l"-l }'l-
hoo — 4.} 0
ll'.5 - L".? l
4.8 - 5.0 2

Vmax = 351.7 Apay = 2.49

¢ = 25.75 ° g =1.16

o, = 3.33 o, = 2.33

~NACA_—
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TABIE IV

VARTATION OF MAXTMUM INDICATED ATRSFEED WITH ACCELERATTON

INCREMENT FOR THE F8F—1 ATRPLANE

2000 Hours ' 5000 Hours
- LP P
an, | M An, | ang
X . ZP_ Voax ZP, Vpax
-1
-0.5 0.975 _
0 0.100 0.0223 503 0.0089 510
5 875
1 285 .0091 510 .0036 516
1.5 .630
2 262 .0085 511 .003% 517
2.5 368
3 : .198 .0113 508 <0045 515
3.5 170
L .108 .0206 503 .0083 511
L.5 062
5 ~Olthy 050k hoa .0201 503
5.5 0175
6
T = 2000 or 5000 hours NEc
T = 31.23
k=17

= =
PsPADvZPV_EE

= P

At 2000 hours, ZP_ 0.002231/ An,,

At 5000 hours, ZPB_ = 0.0008923 /Prn
v
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